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is a stench and a highly toxic material, handle with care! When handling this chemical impervious gloves and a face shield a minimum of 8 inches in length must be worn. Also work should be carried out in a well ventilated hood. Importantly, latex, neoprene and butyl gloves DO NOT provide suitable protection against this material. Permeability tests have shown that Silver Shield laminate gloves are impermeable to dimethylmercury for at least 4 hours. The Silver Shield glove should be worn under an outer glove that would be resistant to abrasion and tears. The vial containing the divinylmercury should be clamped and the contents removed by means of a glass syringe and Schlenk Techniques. Gloves should be removed and disposed in a manner that precludes re-entry of this material into the workplace and in accordance with the requirements of the State Hazardous Waste
Regulatory Authority.} The mixture was stirred at room temperature for 2 h under Argon.
During this the formation of elemental mercury was observed and the color of the solution changed from orange to yellow. To this 100 µ L (1.26 mmol) of pyridine was added and stirred for 10 minutes. The solution was vacuum transferred and the distillate was disposed off after treatment with conc. nitric acid. The resulting yellow precipitate was then redissolved in methanol and cooled slowly with dry ice/acetone mixture, whereby yellow needles were formed. The solution was decanted and the solid was thoroughly washed with hexanes, followed by ether. The x-ray quality crystals were formed by the diffusion of hexanes into a concentrated solution of CH Catalytic hydrovinylation with Ethylene using CH 3 -Ir-Py or Vinyl-Ir-Py: A 3 mL stainless steel autoclave, equipped with a glass insert and a magnetic stir bar was charged with 1 mL of distilled hexaflourobenzene and 10 mg (5 mM, ~0.1 mol %) of catalyst (CH 3 -Ir-Py or Vinyl-Ir-Py). The reactor was degassed with argon, pressurized with 2.96
MPa of ethylene. The autoclave was heated for 1 h in a well-stirred heating bath maintained at 180 °C. The liquid phase was sampled and the product yields were determined by GC-MS using methyl cyclohexane as an internal standard, introduced into the reaction solution after the reaction.
Catalytic hydrovinylation with Propylene using CH 3 -Ir-Py or Vinyl-Ir-Py: A 3 mL stainless steel autoclave, equipped with a glass insert and a magnetic stir bar was charged with 1 mL of distilled hexaflourobenzene and 10 mg (5 mM, ~0.1 mol %) of catalyst (CH 3 -Ir-Py or Vinyl-Ir-Py). The reactor was degassed with argon, pressurized with 0.96
MPa of propylene with an additional 2.96 MPa of argon. The autoclave was heated for 3 h in a well stirred heating bath maintained at 180 °C. The liquid phase was sampled and the product yields were determined by GC-MS using methyl cyclohexane as an internal standard, introduced into the reaction solution after the reaction.
Stoichiometric reaction of Ethylene with CH 3 -Ir-Py: A solution of CH 3 -Ir-Py in C 6 D 12 (5 mM) was made with trimethoxybenzene (internal standard) and transferred to an oven-dried high pressure NMR tube fitted with a valve. Ethylene (4 MPa) was added to this NMR tube at room temperature and subjected to NMR studies. The formation of the vinyl-Ir-Py (verified by independent synthetic route) was standardized at different temperatures and was finally heated for 15 h at 150 °C. 
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Theoretical details:
All calculations were performed using the hybrid DFT functional B3LYP as implemented by the Jaguar 5.0 program package.
3 This DFT functional utilizes the Becke three-parameter functional 4 (B3) combined with the correlation functional of Lee, Yang, and Par 5 (LYP), and is known to produce good descriptions of reaction profiles for transition metal containing compounds.
6,7 The metals were described by the Wadt and Hay 8 core-valence (relativistic) effective core potential (treating the valence electrons explicitly) using the LACVP basis set with the valence double-contraction of the basis functions, LACVP**. All electrons were used for all other elements using a modified variant of Pople's 9 6-31G** basis set, where the six d functions have been reduced to five.
Implicit solvent effects of the experimental benzene medium were calculated with the PoissonBoltzmann (PBF) continuum approximation, 10 using the parameters ε = 2.284 and r solv = 2.602Å. Due to the increased cost of optimizing systems in the solvated phase (increase in computation time by a factor of ~4) solvation effects are calculated here as single point solvation corrections to gas phase geometries. Our previous work on the Ir.acac system has shown that the total energies, geometries, frequencies and zero point energies were also largely unchanged when the systems were optimized in the solvation phase.
All energies here are reported as ∆ E + zero point energy corrections at 0K + solvation correction. Relative energies on the ∆ H(0K) surface are expected to be accurate to within 3 kcal/mol for stable intermediates, and within 5 kcal/mol for transition structures. Moreover, relative energies of iso-electronic species (such as regio-isomers) are considerably more accurate, since the errors largely cancel.
Free energies are not included, due to the inadequacies of free energy calculations in solutions. A more thorough analysis of this can be found in ref [6] . However, a free energy term is implicitly included in the PBF solvation methodology. All geometries were optimized and evaluated for the correct number of imaginary frequencies through vibrational frequency calculations using the analytic Hessian. Zero imaginary frequencies correspond to a local minimum, while one imaginary frequency corresponds to a transition structure. Although the singlet states are expected to be the lowest energy spin states, we also investigated higher spin states for select geometries, and invariably found the singlet as the lowest energy state.
To reduce computational time the methyl groups on the acac ligands were replaced with hydrogens. Control calculations show that relative energies of intermediates and transition structures change less than 0.1 kcal/mol when methyl groups are included. 
